Introduction

Carbapenem-resistant
Enterobacteriaceae (CRE), especially carbapenem-resistant Klebsiella pneumoniae (CR-Kp), has been steadily spreading worldwide during the last decade. [1] These strains are generally pan-drug resistant and are associated with very high mortality. Owing to limited therapeutic options and the possibility of development of resistance to commonly used biocides in hospital settings, infections caused by CR-Kp pose a serious threat of emergence of a dreaded pandemic. We hereby present a brief report highlighting these issues. parameters were recorded: temperature: 102°F, blood pressure: 130/100 mmHg, pulse rate: 150/min and peripheral capillary oxygen saturation: 99%. Systemic examination did not reveal any abnormality. The following antimicrobials namely doripenem, daptomycin, tigecycline and metronidazole along with intravenous 5% dextrose normal saline, injection perinorm and injection enoxaparin were administered to this patient. However, the patient deteriorated further and developed respiratory distress due to which she was intubated. Blood and mucus trap samples obtained from this patient were sent for culture. K. pneumoniae resistant to ampicillin, amoxicillin-clavulanate, piperacillin-tazobactam, ticarcillin-clavulanate, cefuroxime, cefuroxime axetil, cefepime, ceftriaxone, cefotaxime, ceftazidime, imipenem, meropenem, doripenem, ertapenem, amikacin, gentamicin, netilmicin, tobramycin, colistin, co-trimoxazole, ciprofloxacin and ofloxacin and intermediate sensitive to tigecycline was repeatedly isolated from both these samples. While VITEK-2 automated bacterial identification system (BioMerieux Delhi, India, Pvt., Ltd.) was used to identify and determine susceptibility to several of these aforementioned antibiotics, the susceptibility to cefotaxime, ceftazidime, ofloxacin, netilmicin, tobramycin and ticarcillin-clavulanate was determined using modified Kirby-Bauer disk diffusion method. [2] The susceptibility to doripenem was determined using E-test strip (BioMerieux Delhi, India, Pvt., Ltd.) using K. pneumoniae ATCC 700603 as control strain. Clinical and Laboratory Standards Institute guidelines 2015 were used for interpreting the antibiotic susceptibility results. This isolate was also subjected to tube dilution method suggested by Mazzola et al. [3] for determining minimum inhibitory concentration (MIC) of three commonly used biocides in our hospital namely sodium hypochlorite (4% available chlorine), 5% w/v povidone iodine (0.5% w/v of available iodine) and absolute ethanol (99.9%). Minimum bactericidal concentration (MBC) of these biocides was determined by sub-culturing from each of these tubes onto blood agar plates which were then incubated aerobically at 37°C for 24 h. The highest dilution of biocide at which no growth was obtained on blood agar plates was taken as MBC. Similar tests were also performed on K. pneumoniae ATCC 700603 which was taken as control strain.
Results
The MIC and MBC results of sodium hypochlorite (4% available chlorine), 5% w/v povidone iodine (0.5% w/v of available iodine) and absolute ethanol (99.9%) for test isolate and K. pneumoniae ATCC 700603 are shown in Table 1 . Reduced susceptibility to sodium hypochlorite was observed in test isolate in comparison to control strain. Figures 1 and 2 [4] According to data published by the Centers for Disease Control and Prevention in the United States, the percentage of CRE increased from 1.2% in 2001 to 4.2% in 2011. [5] The highest increase in proportion, from 1.6% to 10.4%, was observed for Klebsiella spp. during the same period. [5] Since the first reported CR-Kp was identified in 1996, these isolates are emerging as a cause of multidrug-resistant Gram-negative infections in healthcare settings. [6] [7] [8] Production of K. pneumoniae carbapenemase enzymes is the most common mechanism of resistance among these organisms. [8] This species seems to represent a 'reservoir' of resistance, transmittable to other members of the family Enterobacteriaceae, including E. coli and Enterobacter spp. [9] CR-Kp strains are implicated in nosocomial outbreaks of severe respiratory tract, catheter-related bloodstream, surgical site and urinary tract infections. [10, 11] Reported risk factors for infection with CR-Kp include higher severity of illness, recent solid organ or stem-cell transplant, mechanical ventilation, longer length of stay and prior antimicrobial exposure to cephalosporins, fluoroquinolones and carbapenems. [12] [13] [14] The patient under study had many of these risk factors such as uterine sarcoma, for which she was operated and had received a cycle of chemotherapy, prolonged hospital stay, inadvertent administration of antimicrobial agents and mechanical [15] However, the low plasma concentrations of tigecycline and the toxicity associated with colistin make these less appealing options for use in BSI. In addition to these concerns, the published outcome data for these two agents in the treatment of CR-Kp BSI are limited. There are published reports on CR-Kp isolates which display in vitro resistance to both tigecycline and colistin. [15] Recently reported in vitro results for combination therapy which includes doripenem, rifampin and polymyxin B are promising, but this combination has not been evaluated in clinical settings. [16] Members of the family Enterobacteriaceae have generally been found to be susceptible to doripenem. In studies conducted by Mendes et al. and Li et al., 98.7% and 98.1% of the isolates belonging to Enterobacteriaceae family were susceptible to doripenem. [17, 18] However, in contrast to these findings, in the present case, K. pneumoniae was resistant to doripenem also. CR-Kp infections are associated with both high morbidity and mortality. [15] Unfortunately, the patient under study also expired due to septicemia and multiorgan failure within 2 weeks of admission to the GICU.
Since CR-Kp infection is a serious problem in hospitals worldwide, posing a serious threat to immunocompromised patients, effective elimination strategies may prevent these drug-resistant bacteria from spreading within hospital environments. Keeping in mind the possibility of this extremely-drug resistant bacterial isolate [19] being less susceptible or completely resistant to commonly used biocides in our hospital, MIC and MBC values of three of these biocides were determined using K. pneumoniae ATCC 700603 as control. Although there was no difference in these values for povidone iodine and absolute ethanol between test and control strains, the test isolate (CR-Kp) had slightly higher MIC and MBC values for sodium hypochlorite in comparison to control strain. In a study conducted by Guo et al., it was concluded that pan-resistant pathogenic CR-Kp strains contained various drug-resistant genes and exhibited relatively high resistance to certain biocides such as ethyl alcohol, chlorhexidine acetate and iodophor. [20] Conclusion CR-Kp is emerging as a serious threat in health-care settings worldwide. Treatment options are limited with high morbidity and mortality associated with infections caused by this strain. The possibility of emergence of biocide resistance among these strains poses a genuine threat of disrupting our ongoing efforts for implementation of appropriate and effective infection control measures.
Monitoring the biocide resistance rates of such strains should be carried out on a regular basis so that appropriate steps can be taken beforehand to combat the possibility of emergence of a dreaded pandemic. 
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